This paper presents further generalizations of some results due to Perron and Frobenius concerning the peripheral spectrum of finite matrices with nonnegative entries.
Introduction.
Certain aspects in the Perron-Frobenius theory on matrices with nonnegative entries were generalized in [5] In what follows, ÍE, ||-||) is an ordered Banach space, i.e., a Banach space over R with a closed, normal and generating cone K. We shall assume, furthermore , that E has the decomposition property.
That is, whenever
x, y, z £ K and z < x + y, there exist b., è £ K such that z = b. + b2, èj < x and b2 < y. We remark that the definition of an ordered Banach space given here differs from the one used in [l3l.
In §2 we discuss the concept of an ideal in a space with the decomposition property.
(This concept has also appeared in [3] By an ideal I we shall mean a subspace with the following properties:
(1) -a < x < a, a £l, implies x £ I, (2) each x £ I admits a decomposition x = x. -x2 with Xj, x £ I n K.
In the rest of this paper, (¿2, || .||) will denote an ordered Banach space with the decomposition property.
Lemma 2. There is a scalar y > 0 such that for every ideal J of E and for each x £ }, x admits a decomposition x -x. -x2, with x. £ J r~) K and \\x.\\<y . ||x|| (i = 1, 2).
Proof. Let X and a be as in the proof of Theorem 1 above, and suppose that x lies in some ideal /. Then x admits decompositions x ~ x. -x2,
x'. £ K, ||x¿|| < A (j je || (2 = 1, 2) and x= x". -x"2, x". £ ] n K (2 = 1, 2), so we may write 0<Xj=x + x2<Xj + %2. By the decomposition property there is Zj, z, £ K such that Zj < Xj, z2 < x2 and x + x -= «. + ar-.
From this it follows that z ^ = x + x"2-z2 £ ] n K and that \\z t\\ < a • ll*i II < a -X • \\x\\. Put Xj = Zj and x. = X. -x; then *2 is also an element of / Pi K, and ||%2|| < (aA. + 1) • ||x||.
Proof. Let / denote the closure of an ideal / of E, and suppose that -x < y < x, x £ I . We want to show that y £ I . Let (x ) be a sequence in / converging to x, so that x = x + u , where u -> 0 as 72 -» 00. Now there are sequences (x ) C / n K and iu ) C K, such that x < x', u < u Proof. We note first that, because of the irreducibility of T, the spectral radius r > 0 and risa simple pole of T. For simplicity we shall assume that r= 1. Now P is a positive projection of E onto the fixed space of T.
We observe that dim PE -1. In fact, PK is a nontrivial closed cone of the (i) r is the only element in the peripheral spectrum of T;
(ii) lim (t--1T") exists iwith respect to the uniform topology of operators);
(iii) T* is irreducible for all k > 1.
Proof. We may take r = 1. Let P and e be as in the proof of Theorem 4. It is clear that if T is strongly quasi-interior, then T is irreducible for all k > 1; as a conséquence we obtain the following interesting result, which is a partial generalization of [5, 6.3] . lattice (see [3] ).
Example. Consider the space LpiS, X, p) (l < p < <x>); p is ff-finite, and let L is, t) > 0 a.e. be a measurable function on 5 x S with ess sup I \Lis, t)\ dpit) < M and ess sup f |L(s, r)| dpis) < M. 
